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　　　In this article, the interesting X-ray analysis-related literatures, which are published on
academic journals during the year 2010, are summarized. The number of the researched journals is
19, including two Japanese journals, which contribute the advance of the X-ray analysis in the field
not only of analytical chemistry but also of spectroscopy and physics. In every journal, the trend of
the X-ray analysis methods and of the measured specimens, the topics of analytical technique and
of the developed components of the X-ray analysis apparatus, and the comments for the nortable
articles are mentioned. The constitution and revision of standards of X-ray analysis on Japanease
Industrial Standard (JIS) are shown. The websites of the company related with X-ray tools or X-ray




































ものである（例えば，真空 , 48 (2005), 274-281を参
照）．さらに，鉄や鋼にXRFを適用する場合の規格が
追補 1で改正された．
  1）JIS K 0162 表面化学分析－X線光電子分光法－装
置性能を示す主要な項目の記載方法－2010年4月20
日制定，日本規格協会．




  3）JIS G 1256: 1997/AMENDMENT 1 鉄及び鋼¯蛍光

















































































































  1）Yielding Behavior of Nb Micro-alloyed C-Mn-Si TRIP
Steel Studied by In-situ Synchrotron X-ray Diffraction—
J.Jung, H.Kim, B.C.De Cooman, 50, 620-629.
  2）Comparison of the Dislocation Density in Martensitic
Steels Evaluated by Some X-ray Diffraction Methods—
S.Takebayashi, T.Kunieda, N.Yoshinaga, K.Ushioda,
S.Ogata, 50, 875-882.
  3）Mesoscopic Simulation of Dendritic Growth Observed
in X-ray Video Microscopy During Directional Solidifi-
cation of Al-Cu Alloys—P.Delaleau, C. Beckermann,
R.H.Msthiesen, L.Arnberg, 50, 1886-1894.
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  4）Phase-field Modeling of the Initial Transient in Direc-
tional Solidification of Al-4wt%Cu Alloy—Y.Chen,
A.A.Bogno, B.Billia, X.H.Kang, H.Nguyen-Thi, D.Z.Li,
X.H.Luo, J.M.Debierre, 50, 1895-1900.
  5）In Situ Synchrotron X-ray Characterization of Micro-
structure Formation in Solidification Processing of Al-
based Metallic Alloys—B.Billia, H.Nguyen-Thi,
N.Mangelinck-Noel, N.Bergeon, H.Jung, G.Reinhart,
A.Bogno, A.Buffet, J.Hartwig, J.Baruchel, T.Schenk, 50,
1929-1935.
  6）X-Ray Video Microscopy Studies of Irregular Eutectic
Solidification Microstructures in Al-Si-Cu Alloys—























平，保倉明子，松田賢士，紀本岳志 , 中井 泉，59,

































































  1）Analytical Possibilities of Total Reflection X-ray Spec-
trometry (TXRF) for Trace Selenium Determination in
Soils—E.Marguí, G.H.Floor, M.Hidalgo, P.Kregsamer,
G.Román-Ross, C.Streli, I.Queralt, 82, 7744-7751.
　[DOI: 10.1021/ac101615w]
  2）Ion Beam Analysis and PD-MS As New Analytical Tools
for Quality Control of Pharmaceuticals: Comparative
Study from Fluphenazine in Solid Dosage Forms—
B.Nsouli, A.Bejjani, S.D.Negra, A.Gardon, J.-P.Thomas,
82, 7309-7318.  [DOI: 10.1021/ac101247d]
  3）Characterization of Composition C4 Explosives using
Time-of-Flight Secondary Ion Mass Spectrometry and X-
ray Photoelectron Spectroscopy—C.M.Mahoney,
A.J.Fahey, K.L.Steffens, B.A.Benner, R.T.Lareau, 82,
7237-7248. [DOI: 10.1021/ac101116r]
  4）Photocatalyzed Surface Modification of Poly
(dimethylsiloxane) with Polysaccharides and Assay of
Their Protein Adsorption and Cytocompatibility—L.Yang,
L.Li, Q.Tu, L.Ren, Y.Zhang, X.Wang, Z.Zhang, W.Liu,
L.Xin, J.Wang, 82, 6430-6439.
　[DOI: 10.1021/ac100544x]
  5）Multivariate Curve Resolution Analysis for Interpreta-
tion of Dynamic Cu K-Edge X-ray Absorption Spectros-
copy Spectra for a Cu Doped V2O5 Lithium Battery—
P.Conti, S.Zamponi, M.Giorgetti, M.Berrettoni,
W.H.Smyrl, 82, 3629-3635.  [DOI: 10.1021/ac902865h]
  6）Speciation of Individual Mineral Particles of Micrometer
Size by the Combined Use of Attenuated Total Reflec-
tance-Fourier Transform-Infrared Imaging and Quantitative
Energy-Dispersive Electron Probe X-ray Microanalysis
Techniques—H.-J.Jung, M.A.Malek, J.Ryu, B.Kim, Y.-C.
Song, H.Kim, C.-U.Ro, 82, 6193-6202.
　[DOI: 10.1021/ac101006h]
  7）Automated Chemical Analysis of Internally Mixed Aero-
sol Particles Using X-ray Spectromicroscopy at the Carbon
K-Edge—R.C.Moffet, T.Henn, A.Laskin, M.K.Gilles, 82,
7906-7914.  [DOI: 10.1021/ac1012909]
  8）Chemical Speciation of Individual Airborne Particles
by the Combined Use of Quantitative Energy-Dispersive
Electron Probe X-ray Microanalysis and Attenuated Total
Reflection Fourier Transform-Infrared Imaging Tech-
niques—Y.-C.Song, J.Ryu, M.A.Malek, H.-J.Jung, C.-U.
Ro, 82, 7987-7998.  [DOI: 10.1021/ac1014113]
  9）Combined Use of Optical and Electron Microscopic
Techniques for the Measurement of Hygroscopic Property,
Chemical Composition, and Morphology of Individual
Aerosol Particles—K.-H.Ahn, S.-M.Kim, H.-J.Jung, M.-J.
Lee, H.-J.Eom, S.Maskey, C.-U.Ro, 82, 7999-8009.
　[DOI: 10.1021/ac101432y]
10）Hygroscopic Behavior of Individual Submicrometer
Particles Studied by X-ray Spectromicroscopy—S.Ghorai,
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A.V.Tivanski, 82, 9289-9298.  [DOI: 10.1021/ac101797k]
11）High Throughput X-ray Diffraction Analysis of Com-
binatorial Polycrystalline Thin Film Libraries—
S.Roncallo, O.Karimi, K.D.Rogers, J.M.Gregoire, D.
W.Lane, J.J.Scragg, S.A.Ansari, 82, 4564-4569.
　[DOI: 10.1021/ac100572h]
12）X-ray Diffraction Imaging of Anatase and Rutile—
K.Sakurai, M.Mizusawa, 82, 3519-3522.
　[DOI: 10.1021/ac9024126]
13）Dimensional Standard for Micro X-ray Computed
Tomography—B.M.Patterson, C.E.Hamilton, 82, 8537-
8543. [DOI: 10.1021/ac101522q]
14）Picoliter Droplet Deposition Using a Prototype
Picoliter Pipette: Control Parameters and Application in
Micro X-ray Fluorescence—U.E.A.Fittschen, G.J.Havrilla,
82, 297-306.  [DOI: 10.1021/ac901979p]
Anal. Sci.（担当：前尾修司）
　X線に関連する論文は全体で20報掲載されたが，う
ち 14報は第 2号のAdvances in Surface Chemical Analysis
特別号に掲載されていた．そのためXPSやオージェ
電子分光などに関するものが多かった 1-6）．その他に
はXRF 7,9），XAS 8,10），XRD 11）に関するものなどが報












  1）Determination of Surface Composition by X-ray
Photoelectron Spectroscopy Taking into Account Elastic
Photoelectron Collisions—A.Jablonski, 26, 155-164.
[DOI: 10.2116/analsci.26.155]
  2）Effects of Electron Back-scattering in Observations of
Cross-sectioned GaAs/AlAs Superlattice with Auger
Electron Spectroscopy—M.Suzuki N.Urushihara,
N.Sanada, D.F.Paul, S.Bryan, J.S.Hammond, 26, 203-208.
　[DOI: 10.2116/analsci.26.203]
  3）Development of the Hard-X-ray Angle Resolved X-ray
Photoemission Spectrometer for Laboratory Use—
M.Kobata, I. Píš , H.Iwai, H.Yamzui, H.Takahashi, M.
Suzuki, H.Matsuda, H.Daimon, K.Kobayashi, 26, 227-
232.  [DOI: 10.2116/analsci.26.227]
  4）Contribution of Ni KLL Auger Electrons to the Probing
Depth of the Conversion Electron Yield Measurements—
S.Hayakawa, A.Tanaka, T.Hirokawa, 26, 233-237.
　[DOI: 10.2116/analsci.26.233]
  5）A Study of the Cascade Auger Process Using a Cluster
Calculation—S.Fukushima, S.Ota, 26, 247-251.
　[DOI: 10.2116/analsci.26.247]
  6）Structure of Ultra-Thin Diamond-Like Carbon Films
Grown with Filtered Cathodic Arc on Si(001)—A.Herrera-
Gomez, Y.Sun, F.-S.Aguirre-Tostado, C.Hwang, P.-G.
Mani-Gonzalez, E.Flint, F.Espinosa-Magaña, R.M.
Wallace, 26, 267-272. [DOI: 10.2116/analsci.26.267]
  7）X-ray Fluorescence Analysis of Cr 6+ Component in
Mixtures of Cr2O3 and K2CrO4—T.Tochio, S.Sakakura,
H.Oohashi, H.Mizota, Y.Zou, Y.Ito, S.Fukushima,
S.Tanuma, T.Shoji, H.Fujimura, M.Yamashita, 26, 277-
279.  [DOI: 10.2116/analsci.26.277]
    8）Quantitative Estimation Methods for Concentrations
and Layer Thicknesses of Elements Using Edge-jump
Ratios of X-ray Absorption Spectra—T.Osawa, 26, 281-
284.  [DOI: 10.2116/analsci.26.281]
    9）A Procedure for the Improvement in the Determination
of a TXRF Spectrometer Sensitivity Curve—L.Bennun,
V.Sanhueza, 26, 331-335.  [DOI: 10.2116/analsci.26.331]
10）Chlorination Mechanism of Carbon during Dioxin
Formation Using Cl-K Near-edge X-ray-absorption Fine
Structure—T.Fujimori, Y.Tanino, M.Takaoka, S.
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Morisawa, 26, 1119-1125.  [DOI: 10.2116/analsci.26.1125]
11）Estimation of Purity of Chrysotile Asbestos by X-ray
Diffractometry/Rietveld Refinement—T.Asahi,
T.Matsudaira, S.Kobayashi, K.Nakayama, T.Nakamura,
26, 1295-1300.  [DOI: 10.2116/analsci.26.1295]


























  1）Comparison of single and sequential extraction proce-
dures for the study of rare earth elements remobilisation
in different types of soils—C.R.M.Rao, A.Sahuquillo, J.F.
Lopez-Sanchez, 662, 128-136.
　[DOI:10.1016/j.aca.2010.01.006]
  2）Murillo’s paintings revealed by spectroscopic tech-
niques and dedicated laboratory-made micro X-ray dif-
fraction—A.Duran, M.B.Siguenza, M.L.Franquelo, M.C.
J.de Haro, A.Justo, J.L.Perez-Rodriguez, 671, 1-8.
　[DOI:10.1016/j.aca.2010.05.004]
  3）Comparison of laser ablation-inductively coupled
plasma-mass spectrometry and micro-X-ray fluorescence
spectrometry for elemental imaging in Daphnia magna—
D.S.Gholap, A.Izmer, B.De Samber, J.T.van Elteren,
V.S. Šelih , R.Evens, K.De Schamphelaere, C.Janssen,
L.Balcaen, I.Lindemann, L.Vincze, F.Vanhaecke, 664, 19-
26. [DOI:10.1016/j.aca.2010.01.052]
  4）Quantitative analysis of heavy metals in automotive
brake linings: A comparison between wet-chemistry based
analysis and in-situ screening with a handheld X-ray fluo-
rescence spectrometer—R.Figi, O.Nagel, M.Tuchschmid,
P.Lienemann, U.Gfeller, N.Bukowiecki, 676, 46-52.
　[DOI:10.1016/j.aca.2010.07.031]
e-J. Surf. Sci. Nanotech. （担当: 中野 和彦）
　e-J. Surf. Sci. Nanotech. 誌は，金属材料や半導体・
磁性材料を主な分析対象としている．このため本誌で






X線光電子分光法（Bias-voltage Application in Hard X-




















＊Vol.7 は 2009 年 12 月掲載論文，Vol.8 は 2010 年載
論文
  1）Partial Oxidation Reaction of Methanol on Cu/MnO
Thin Films Grown on Ni (100) Surface—X.Cui, K.
Takahashi, T.Otsuki, H.Iwai, C.Egawa, 7, 898-903.
　[DOI:10.1380/ejssnt.2009.898]
  2）Bias-voltage Application in Hard X-Ray Photoelectron
Spectroscopy for Characterization of Advanced Materials
—Y.Ymashita, K.Ohmori, S.Ueda, H.Yoshikawa,
T.Chikyow, K.Kobayashi, 8, 81-83.
　[DOI:10.1380/ejssnt.2010.81]
  3）Synthesis and Characterization of a Nanorefractory
Dimetaloxide Spinel—L.Torkian, M.M.Amini, Z.Bahrami,
8, 112-114.  [DOI:10.1380/ejssnt.2010.112]
  4）Strain of GaAs/GaAsP Superlattices Used as Spin-Po-
larized Electron Photocathodes, Determined by X-Ray
Diraction—T.Saka, Y.Ishida, M.Kanda, X.Jin, Y.Maeda,
S.Fuchi, T.Ujihara, Y.Takeda, T.Matsuyama, H.Horinaka,
T.Kato, N.Yamamoto, A.Mano, Y.Nakagawa, M.
Kuwahara, S.Okumi, T.Nakanishi, M.Yamamoto, T.
Ohshima, T.Kohashi, M.Suzuki, M.Hashimoto, T.Yasue,
T.Koshikawa, 8, 125-130.  [DOI:10.1380/ejssnt.2010.125]
  5）NEXAFS and XPS Studies of (CH)S Adsorption on
Rh(PVP) Nanoparticle—H.Niwa, S.Ogawa, S.Yagi,
G.Kutluk, H.Namatame, M.Taniguchi, 8, 233-236.
[DOI:10.1380/ejssnt.2010.233]
  6）Surface Electronic Structure of Imidazolium-Based
Ionic Liquids Studied by Electron Spectroscopy—T.Ikari,
A.Keppler, M.Reinmöller, W.J.D.Beenken, S.Krischok,
M.Marschewski, W.Maus-Friedrichs, O.Höt, F.Endres, 8,
241-245.  [DOI:10.1380/ejssnt.2010.241]
  7）Fabrication and Characterization of Magnesium
Nanoparticle by Gas Evaporation Method—S.Ogawa,
H.Niwa, T.Nomoto, S.Yagi, 8, 246-249.
　[DOI:10.1380/ejssnt.2010.246]
  8）Regular Array of L-Tyrosine Molecules on Si(111)-Au





IEEE Transactions on Semiconductor Manufacturing
（IEEE-TSM）である．件数は少ないものの，半導体プ








  1）New Evaluation Method for Cross-Contamination of
Ion Implantation by Using Grazing Angle Incidence PIXE
in Photo-Resist—S.Shibata, H.Kamiyanagi, T.Okano,
A.Kitamura, 23, 423-428.
　[DOI: 10.1109/TSM.2010.2048586]





















  1）Atomic spectrometry update. Industrial analysis: metals,
chemicals and advanced materials—S.Carter, A.S.Fisher,
P.S.Goodall, M.W.Hinds, S.Lancaster, S.Shore, 24, 1599-
1656.  [DOI: 10.1039/B920784H]
  2）3D-reconstruction of an object by means of a confocal
micro-PIXE — M.Z
v
itnik, N.Grlj, P. Vaupetič , P.Pelicon,
K. Bučar , D.Sokaras, A.-G.Karydas, B.Kanngießer, 25,
28-33. [DOI: 10.1039/B912058K]
  3）Indirect determination of trace amounts of lithium via
complex with iron by X-ray fluorescence spectrometry
—B.Zawisza, 25, 34-39.  [DOI: 10.1039/B911010K]
  4）Study on microscopic homogeneity of polymeric candidate
reference materials BAM H001-BAM H010 by means of
synchrotron µ-XRF and LA-ICP-MS—C.Simons, C.Mans,
S.Hanning, A.Janßen, M.Radtke, U.Reinholz, M.
Ostermann, M.Michaelis, J.Wienold, D.Alber, M.
Kreyenschmidt, 25, 40-43.  [DOI: 10.1039/B917008A]
  5）Atomic spectrometry update. Environmental analysis—
O.T.Butler, W.R.Cairns, J.M.Cook, C.M.Davidson, 25,
103-141.  [DOI: 10.1039/B925232K]
  6）X-ray emission by electron impact as a surface charac-
terization tool for the light elements B, C, N and O: sensi-
tivity factors and effective attenuation length—I.Caretti,
N.Fanegas, Z.Martín, R.Torres, I.Jiménez, 25, 150-155.
[DOI: 10.1039/B920966B]
  7）Quantitative imaging of element spatial distribution in
the brain section of a mouse model of Alzheimer’s disease
using synchrotron radiation X-ray fluorescence analysis
—H.-J.Wang, M.Wang, B.Wang, X.-Y.Meng, Y.Wang,
M.Li, W.-Y.Feng, Y.-L.Zhao, Z.-F.Chai, 25, 328-333.
　[DOI: 10.1039/B921201A]
  8）Investigation of the stages of citrus greening disease
using micro synchrotron radiation X-ray fluorescence in
association with chemometric tools—F.M.V.Pereira,
D.M.B.P.Milori, 25, 351-355.
　[DOI: 10.1039/B920980H]
  9）Direct quantitative speciation of selenium in selenium-
enriched yeast and yeast-based products by X-ray absorp-
tion spectroscopy confirmed by HPLC-ICP-MS—L.Yu-
Feng, W.Xiaoyan, W.Liming, L.Bai, G.Yuxi, C.Chunying,
25, 426-430.  [DOI: 10.1039/B921570K]
10）Element-to-tissue correlation in biological samples de-
termined by three-dimensional X-ray imaging methods —
B.De Samber, G.Silversmit, K.De Schamphelaere, R.Evens,
T.Schoonjans, B.Vekemans, C.Janssen, B.Masschaele,
L.Van Hoorebeke, I.Szaloki, 25, 544-553.
　[DOI: 10.1039/B918624G]
11）A compact 3D micro X-ray fluorescence spectrometer
with X-ray tube excitation for archaeometric applications
—I.Mantouvalou, K.Lange, T.Wolff, D.Grötzsch, L.Lühl,
M.Haschke, O.Hahn, B.Kanngießer, 25, 554-561.
　[DOI: 10.1039/B915912F]
12）Development of laboratory confocal 3D-XRF spec-
trometer and nondestructive depth profiling—K.Nakano,
K.Tsuji, 25, 562-569.  [DOI: 10.1039/B916974A]
13）Quantification of energy dispersive SRXRF for the
certification of reference materials at BAMline—
M.Radtke, L.Vincze, W.Görner, 25, 631-634.
　[DOI: 10.1039/B926596A]
14) Monitoring the photographic process, degradation and
restoration of 21st century Daguerreotypes by wavelength-
dispersive X-ray fluorescence spectrometry—E.Da Silva,
M.Robinson, C.Evans, A. Pejović-Milić , D.V.Heyd, 25,
654-661.  [DOI: 10.1039/B913911G]
15) Advances in atomic spectrometry and related techniques
—E.H.Evans, J.A.Day, C.Palmer, C.M.M.Smith, 25, 760-
784.  [DOI: 10.1039/C005211F]
16）Analytical atomic spectrometry in Japan over the last 25
years—H.Haraguchi, N.Furuta, 25, 1371-1377.
　[DOI: 10.1039/C005496H]
17）X-Ray fluorescence spectroscopy and mapping using
26 Ｘ線分析の進歩 42
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excitation from white and broad bandpass synchrotron
radiation—N.S.Mclntyre, N.Sherry, M.S.Fuller, R.Feng,
T.Kotzer, 25, 1381-1389. [DOI: 10.1039/C004581K]
18）Atomic spectrometry update-X-ray fluorescence spec-
trometry—M.West, A.T.Ellis, P.J.Potts, C.Streli,
C.Vanhoof, D.Wegrzynek, P.Wobrauschek, 25, 1503-1545.
　[DOI: 10.1039/C005501H]
19）Atomic spectrometry update. Industrial analysis: met-
als, chemicals and advanced materials—S.Carter,
A.S.Fisher, P.S.Goodall, M.W.Hinds, S.Lancaster, S.Shore,
25, 1808-1858.  [DOI: 10.1039/C005533F]
20）Eu and Tb quantitation in luminescent γ-ZrP-organome-
tallics compounds by TXRF direct solid procedure—
R.Fernández-Ruiz, J.C.Rodríguez-Ubis, Á.Salvador,
E.Brunet, O.Juanes, 25, 1882-1887.
　[DOI: 10.1039/C0JA00043D]




























Vol.181(Issues 2-3) は「Electronic Spectroscopy and











  1）Electrical double layer at the mineral-aqueous solution
interface as probed by XPS with fast-frozen samples—
A.Shchukarev, 176, 13-17.
　[DOI:10.1016/j.elspec.2009.03.020]
  2）Chemically resolved electrical measurements in
organic self-assembled molecular layers—H.Cohen, 176,
24-34.   [DOI:10.1016/j.elspec.2009.05.009]
  3）X-ray absorption spectroscopy and X-ray Raman scat-
tering of water and ice; an experimental view —A.Nilsson,
D.Nordlund, I.Waluyo, N.Huang, H.Ogasawara, S.Kaya,
U.Bergmann, L.-Å.Näslund, H.Öström, P.Wernet,
K.J.Andersson, T.Schiros, L.G.M.Pettersson, 178-179, 99-
129.  [DOI:10.1016/j.elspec.2010.02.005]
  4）Theoretical approximations to X-ray absorption spec-
troscopy of liquid water and ice—M.Leetmaa, M.P.
Ljungberg, A.Lyubartsev, A.Nilsson, L.G.M.Pettersson,
178-179, 135-157.  [DOI:10.1016/j.elspec.2010.02.004]





  6）Accurate core-electron binding energy shifts from density
functional theory—Y.Takahata, A.D.S.Marques, 178-179,
80-87.  [DOI:10.1016/j.elspec.2009.03.018]
  7）Electron spectroscopy of disordered metal alloys—
P.Weightman, R.J.Cole, 178-179, 100-111.
　[DOI:10.1016/j.elspec.2009.05.003]
  8）Energy loss in XPS: Fundamental processes and appli-
cations for quantification, non-destructive depth profiling
and 3D imaging—S.Tougaard, 178-179, 128-153.
　[DOI:10.1016/j.elspec.2009.08.005]
  9）Total reflection X-ray photoelectron spectroscopy: A
review—J.Kawai, 178-179, 268-272.
　[DOI:10.1016/j.elspec.2009.12.001]
10）Structure determination of nanocomposites through 3D
imaging using laboratory XPS and multivariate analysis—
K.Artyushkova, 178-179, 292-302.
　[DOI:10.1016/j.elspec.2009.05.014]
11）XPS and angle resolved XPS, in the semiconductor
industry: Characterization and metrology control of
ultra-thin films—C.R.Brundle, G.Conti, P.Mack, 178-
179, 433-448.  [DOI:10.1016/j.elspec.2010.03.008]
12）X-ray photoelectron spectroscopy using hard X-rays—
L.Kövér, 178-179, 241-257.
　[DOI:10.1016/j.elspec.2009.12.004]
13）Molecular structure in water and solutions studied by
photon-in/photon-out soft X-ray spectroscopy—J.Guo,
Y.Luo, 178-179, 181-191.
　[DOI:10.1016/j.elspec.2010.02.011]
14）The solvation of ions and molecules probed via soft X-

























sciences Union (EGU) の会合で発表された論文をまと
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＊ Issue 1は 2010年 2月，Issue 2は 2010年 6月，Issue
3は 2010年 11月掲載論文
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いる．一方で，EXAFS や XANES などのX線吸収分





















方法は，土壌中の As を定量する際に Pb-Lαの重なり
を補正するうえでも有益な情報となりうる．
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  ・Reconstructed Depth Profiles from ARXPS using MEM
  ・Monochromatic XPS
　http://www.kratos.com/



















































































  ・パスエネルギーの選択基準 -ピーク強度とエネル
ギー分解能のバランス -
  ・ARXPS測定による膜厚解析
























































  ・波長分散小型蛍光X線分析装置 Primini Biofuelに
よるバイオディーゼル燃料中の P, S及びClの分析
  ・WDX小型蛍光X線分析装置 Superminiによる FP
定量法を用いたガソリン中のS，Cl，Mn，Feの分析
















  ・デスクトップX線回折装置を用いた アスベスト
0.1%の測定












  ・薄膜X線測定法 基礎講座 第 7回 極点測定














  ・白鳳の金銅仏－その 1　鶴林寺聖観音像
  ・白鳳の金銅仏－その 2　深大寺釈迦如来像
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ます．
